Rationale: Liposarcoma (LPS) is a rare malignant soft-tissue tumor. Management of LPS is relatively difficult, because there are no characteristic symptoms, or biomarkers, nor any established effective treatment. Hence, the report of the accumulation of each LPS case is necessary. We experienced an extremely rare case of torsion caused by a primary small bowel mesentery LPS.
Introduction
Liposarcoma (LPS) is a malignant soft-tissue tumor usually found in the retroperitoneum, extremities or cervical area. [1] It is often discovered in a considerably advanced state, because it has no characteristic symptoms or effective serum biomarkers. This is one of the clinical problems regarding the management of LPS. In addition, the establishment of appropriate treatment including adjuvant chemotherapy and a follow-up system are needed in order to improve the prognosis of patients with LPS. Herein, we report an extremely rare case of torsion due to a primary small bowel mesenteric de-differentiated LPS (DDLPS) that required urgent surgical treatment. The patient had no recurrence for 5 years without adjuvant chemotherapy. Also, we present a review of LPS in the literature.
Case report
A-70-year-old male consulted our hospital with the complaints of abdominal pain and vomiting that occurred suddenly. On physical examination, abdominal pain was detected around his epigastric region, but no lump could be palpated. Routine laboratory investigation revealed an increased blood urea nitrogen (BUN) level (BUN: 36.3 mg/dL), suggesting dehydration. Tumor markers were normal (CEA, 1.8 ng/mL; CA-19-9, 9.6 U/mL). Computed tomography (CT) revealed an intestinal obstruction and a low-density mass covered with a part of the small bowel ( Fig. 1A and B ).
An ileus tube was inserted, and surgery was promptly performed after decompression of the small bowel. During surgery, torsion of the small bowel was found ( Fig. 2A) . After unleashing of the torsion, a tumor was found in the mesentery of the small bowel (Fig. 2B) . Therefore, resection of the portion of the small bowel associated with this tumor was performed.
Macroscopically, a diverticulum was detected, and the tumor was found to have originated from the small bowel mesentery covering this diverticulum ( Fig. 2C and D) . Histopathological examination revealed evidence of the growth of adipose tissue of various sizes and containing atypical cells (Fig. 3A and B) . Also, immunohistochemical examination showed positive immunoreactions for mouse double minute2 (MDM2; Fig. 4A ), cyclindependent kinase 4 (CDK4; Fig. 4B ), and p16INK4 (Fig. 4C ). Based on these findings, we concluded that this tumor was a dedifferentiated LPS (DDLPS) of the small bowel mesentery. The patient was discharged on postoperative day 14 without any complications and was followed up by both CT and ultrasound sonography every 3 months. At 5 years after the operation, no recurrence of the tumor was observed without adjuvant chemotherapy.
Discussion
LPS has 4 subtypes: atypical lipomatous tumor/well-differentiated LPS (WDLPS); de-differentiated LPS (DDLPS); myxoid LPS; and pleomorphic LPS according to the current World Health Organization Classification for soft-tissue and bone tumors. [1] DDLPS is an undifferentiated or pleomorphic sarcoma mixed in with a well-differentiated LPS. [1] Generally, DDLPS is detected more often as a recurrent or metastatic WDLPS rather than as a primary DDLPS. [1] DDLPS occurs in approximately 10% of WDLPS cases. [1] Primary DDLPS is relatively rare as in the present case. Several immunohistochemical examinations are helpful for diagnosing DDLPS. It was reported that the sensitivity and specificity of MDM2 and CDK4 were 97% and 92%, 83% and 95%, respectively. [2] Also, another report indicated that p16 INK4 is the most sensitive and specific marker for detecting WDLPS/DDLPS (sensitivity: 93% specificity: 92%). [3] In our case, histopathological and immunohistochemical examinations relatively clearly indicated the typical features of DDLPS (Figs. 3  and 4) . Hence, we concluded that the tumor in the present case was a DDLPS that arose from the primary small bowel mesentery.
DDLPS from the small bowel mesentery and causing torsion is an extremely rare entity. To the best of our knowledge, only 15 mesenteric LPS cases had been reported (from 2000 until 2018 in PubMed); and 10 cases originated from the small bowel mesentery, and 3 of these cases were DDLPS. Only in our patient was torsion caused by it [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] (Table 1) . Late diagnosis of LPS tends to be the case, and thus tumor growth easily progresses. Also, LPS is not fixed in the abdominal space. Thus, it is important to consider the possibility of LPS as a causation of torsion.
Another serious problem of DDLPS is that disease-related mortality of it is very poor (28%). [17] In the present case, the patient has had no recurrence for 5 years. However, in the literature, other patients had recurrence after 5 and 14 postoperative years. [14] Therefore, further careful observation is needed for our case. Complete surgical resection is the first choice of treatment for LPS. The effectiveness of adjuvant chemotherapy has remained unclear. [18] In 2 cases of DDLPS, adjuvant chemotherapy (such as doxorubicin, dacarbazine, and ifosfamide) was performed, and no recurrence occurred. On the other hand, no-recurrence cases including ours were experienced without adjuvant chemotherapy. [12, 16] Radiotherapy was associated with improved overall survival compared with surgery alone for a patient with retroperitoneal sarcoma. [19] However, there is hesitation for performing radiotherapy for LPS originating from the bowel mesentery because of the possibility of ileitis. [20] Indeed, there is only a single reference about radiotherapy as far as we investigated. [7] These postoperative therapies should be considered depending on the patient's background such as performance status and age.
In conclusion, LPS should be considered in differential diagnosis of torsion due to a tumor, and careful management should be considered according to each patient's condition. Also, careful observation is needed at least 5 years after the operation. It is essential that further data be accumulated for the establishment of appropriate management of LPS. 
